Because the semicircular canals of a gibbon's inner ear are large relative to its body size, the animals perceive their environment as upright and stable, and can coordinate their body movements when their head position changes rapidly during locomotion 8 . By contrast, the semicircular canals of N. alesi are much smaller relative to its body size and are comparable to those of great apes, which move more slowly through trees than do gibbons.
, and its ancestral relationships and locomotor patterns remain controversial. The teeth of Oreopithecus are so unusual that it has been variously described as an ape, an Old World monkey, a primitive ancestor of Old World monkeys and apes, and a member of an extinct lineage unrelated to apes 10 
. Although
Oreopithecus is now considered a close relative of modern apes on the basis of its long arms, wide pelvis, short vertebral column and other features present in modern apes that swing through the trees 11 , it also has lower-limb traits found only in human ancestors that walked upright [12] [13] [14] . If its teeth were not so atypical for apes and human ancestors, suggestions that Oreopithecus was part of the human ancestral tree might have been embraced 15 . Instead, it is often considered to be an ape whose ability to walk upright evolved in parallel with that of the human ancestral lineage 13, 14 . It was initially suggested that Oreopithecus had an African origin, a proposal made on the basis of just a single tooth 16 found in 15-million-year-old Kenyan deposits, and assigned to the nyanzapithecine species Mabokopithecus clarki. That tooth shares many of the same unusual and distinctive dental traits found in Oreopithecus. Nengo and colleagues' findings support that claim, interpreting the shape of the N. alesi skull and teeth as showing a close relationship to modern apes in general, and to Oreopithecus specifically.
However, the only limb bone known for Nyanzapithecus is a 15-million-year-old arm bone, and this lacked the adaptations that enable Oreopithecus and modern apes to swing through trees 17 . Consequently, arm adaptations for tree-hanging capacity might have evolved independently in the Oreopithecus lineage and in modern apes. Future discoveries of additional remains of N. alesi and other nyanzapithecines might reveal more about how this remarkable parallel evolution occurred. Further study of the N. alesi skull should provide additional insights about its relationships to other species.
Analysis of the skull markings should reveal how the N. alesi brain compares to that of other apes; it should also provide insight into the evolution of brain organization in primates.
As an animal's brain grows, it pushes against the inside of the skull, leaving impressions on the bone of the curved, rope-like undulations known as gyri, and the deep fissures separating them, called sulci. Some of these patterns are characteristic of specific groups of related species. For example, Old World monkeys and great apes share an arrangement of gyri and sulci on the frontal lobe of the brain that is not found on the otherwise-complex frontal lobes of gibbons 6 . Such studies might untangle the complex relationship between nyanzapithecines, Oreopithecus and modern apes, as well as offer an opportunity to learn more about the adaptations that influenced the evolutionary histories of these fascinating animals. ■ . However, the performance of conventional sensors based on optical resonators is fundamentally limited -halving the strength of the perturbation being sensed halves the ability of the device to sense it. On pages 187 and 192, respectively, Hodaei et al. 2 and Chen et al. 3 demonstrate a mechanism that avoids this limitation, paving the way for sensors that have unprecedented sensitivity to tiny changes in their environments.
Brenda R. Benefit is in the Department

APPLIED PHYSICS
Optical sensing gets exceptional
Optical-resonator sensors can be understood by considering a simple example in which particles are detected using a ring-shaped or a toroidal resonator. Light travels around the resonator, and if the distance it moves in one cycle is equal to an integer multiple of the light's wavelength in the material, the optical power builds up -a phenomenon known as resonance. Modes of light are produced that have particular resonance frequencies, and the optical spectrum of the light consists of sharp peaks at these frequencies. The fewer photons that are lost in the resonator, the more times the light can travel around the device, and the sharper are the peaks in the optical spectrum.
If a particle approaches such a resonator, the optical path of the light changes and the resonance frequencies shift. The particle's presence can therefore be inferred by observing this shift in the optical spectrum. As an analogy, consider a piece of dust landing on a vibrating tuning fork, and the pitch of the fork changing slightly as a result. Achieving low photon loss in the resonator means that even tiny shifts in frequency can be detected. Such shifts are directly proportional to the strength of the perturbation or, in other words, to the number of particles that are in the vicinity of the resonator.
The sensing mechanism demonstrated by Hodaei et al. and Chen et al. was first proposed 4 in 2014 (Fig. 1) . The idea is to couple two or more modes of light in such a way that the modes and their corresponding frequencies coalesce. This occurs at points in the parameter space called exceptional points, which have been explored extensively in the context of photonic systems that exhibit a property called parity-time symmetry 5, 6 . Exceptional points arise only in nonHermitian systems, meaning that they do not exist in systems that conserve power. Therefore, whereas photon loss is a nuisance to be eliminated in conventional sensors, it is a key feature of sensors that contain exceptional points. Importantly, the frequency shift in the optical spectrum of an exceptional-point sensor is not directly proportional to the strength of the perturbation. Instead, for example, it scales with the square root or cube root of the perturbation strength -known as secondorder and third-order exceptional points, respectively. This translates into a dramatic improvement in the sensing of tiny changes in the optical path when compared with conventional devices.
Hodaei and colleagues' sensor consists of three coupled, ring-shaped resonators based on the semiconductor indium gallium arsenide phosphide (Fig. 1a) . The authors selectively injected light into the resonators through a process called optical pumping, such that one of the resonators lost photons, another gained photons and the third neither lost nor gained photons. A simple calculation shows that this set-up leads to the creation of a thirdorder exceptional point. However, making sure that the system lies at the exceptional point is a challenge for the same reason that the system makes a good sensor -it is extremely sensitive to small perturbations. To overcome this problem, Hodaei et al. placed a gold heating element under each of the resonators, which allowed the system to be precisely tuned. The authors then used the heaters to emulate perturbations to the system and demonstrated that the frequency shift in the optical spectrum scales with the cube root of the strength of the perturbation.
By contrast, Chen and colleagues used a single toroidal resonator made from silicon dioxide (Fig. 1b) . Rather than coupling resonators, the authors coupled the modes of a given frequency of light that moved in clockwise and anticlockwise directions around a single resonator. They then used two nanometrescale fibre tips to carefully tune the coupled system to an exceptional point. On the introduction of a perturbation in the form of another tip, the authors observed the squareroot behaviour that indicates the presence of a second-order exceptional point.
The two research groups have married an abstract concept in physics (exceptional points) with concrete sensing applications, which represents a substantial accomplishment in the field of photonics. Owing to the universality of wave physics, many concepts in photonics can also be found in other fields, especially condensed-matter physics. Examples include photonic crystals 7 , Anderson localization (the absence of wave diffraction in a disordered medium) and exotic states of matter called topological insulators. However, because particle gain and loss are ubiquitous in optics (but not in condensed-matter physics, for example), non-Hermitian effects such as exceptional points provide optical scientists with a unique tool for probing fundamental physics and, in doing so, for discovering new applications.
There are still many issues to address. For instance, is there a way to avoid the trade-off between extreme sensitivity and the careful fine-tuning that is required for exceptionalpoint sensors? Can the sensing technique demonstrated by Hodaei et 
